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฀t฀o฀n฀s฀ ฀a฀n฀n฀u฀a฀l฀l฀y฀ ฀(฀7฀)฀.฀ U฀s i฀n฀g฀ ฀s฀t฀r฀a฀w฀ ฀i฀n฀ ฀t฀h฀e฀ ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀i฀n฀d฀u฀s฀t฀r฀y฀ ฀c฀o฀u฀l฀d฀ ฀s฀o฀l฀v฀e฀ ฀t฀h฀e฀ ฀s฀t฀r฀a฀w฀ 50 
฀d฀i฀s฀p฀o฀s฀a฀l฀ ฀p฀r฀o฀b฀l฀e฀m฀ ฀a฀n฀d฀ ฀d฀e฀c฀r฀e฀a฀s฀e฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀ ฀h฀e฀a฀t฀i฀n฀g฀ ฀l฀o฀a฀d฀ ฀d฀u฀e฀ ฀t o  i t฀s฀ ฀h฀i g฀h฀ t h฀e฀r฀m฀a l฀ ฀r฀e฀s฀i฀s฀t฀a฀n฀c฀e฀.฀ 51 
฀A฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀p฀r฀o฀p฀e฀r฀t฀i฀e฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀s฀y฀s฀t฀e฀m฀ ฀wi฀l฀l฀ ฀h฀e฀l฀p฀ ฀t฀o฀ ฀d฀e฀l฀i฀v฀e฀r  C฀h฀i฀n฀e s e  52 
฀g฀o฀v฀e฀r฀n฀m฀e฀n฀t฀’฀s฀ ฀c฀a฀r฀b฀o฀n฀ ฀r฀e฀d฀u฀c฀t฀i฀o฀n฀ ฀t฀a฀r฀g฀e฀t฀ ฀o฀f฀ ฀4฀0฀%฀-฀4฀5฀%฀ ฀o฀f฀ ฀t฀h฀e฀ ฀2฀0฀0฀5฀ ฀l฀e฀v฀e฀l฀ ฀o฀f฀ ฀b฀y฀ ฀2฀0 2 0  53 
฀p฀r฀o฀p฀o฀r฀t฀i฀o฀n฀a฀t฀e฀ ฀t฀o฀ ฀G฀D฀P฀ ฀(฀8฀)฀. 54 
฀T฀h฀e฀ ฀a฀i฀m฀ ฀o฀f฀ ฀t฀h฀e฀ ฀s฀t฀u฀d฀y฀ ฀i฀s฀ ฀t฀o฀ ฀d฀e฀v฀e฀l฀o฀p฀ ฀a฀ ฀s฀u฀i฀t฀a฀b฀l฀e฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀c฀o฀n฀s฀tr u c t฀i฀o฀n฀ ฀s฀y฀s฀t฀e฀m  f฀o r฀ t h e  55 
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฀t฀y฀p฀i฀c฀a฀l฀ ฀C฀h฀i฀n฀e฀s฀e฀ ฀n฀o฀r฀t฀h฀e฀r฀n฀ ฀c฀l฀i฀m฀a฀t฀e฀ ฀a฀r฀e฀a฀ ฀a฀n฀d฀ ฀t฀o฀ ฀v฀e฀r฀i฀f฀y฀ ฀s฀u฀i฀t฀a฀b฀il i฀t฀y฀ ฀o f฀ ฀t฀h฀e฀ ฀d฀e฀s฀i฀g฀n฀ ฀i n  ฀t h฀i s฀ 56 
฀c฀l฀i฀m฀a฀t฀e฀ ฀a฀r฀e฀a฀.฀ ฀T฀h฀i฀s฀ ฀p฀a฀p฀e฀r฀ ฀p฀r฀e฀s฀e฀n฀t฀s฀ ฀a฀ ฀d฀e฀s฀i฀g฀n฀ ฀f฀o฀r฀ ฀a฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e b u฀i l d i฀n฀g฀ ฀w h i c h  ฀h a s  b e฀e฀n฀ 57 
฀m฀o฀d฀i฀f฀i฀e฀d฀ ฀f฀r฀o฀m฀ ฀e฀x฀i฀s฀t฀i฀n฀g฀ ฀p฀r฀a฀c฀t฀i฀c฀e฀s฀ ฀w฀o฀r฀l฀d฀w฀i฀d฀e฀.฀ A฀n e฀x฀p฀e฀r฀i฀m฀e฀n t a l฀ ฀b u฀i฀l d฀i฀n฀g฀ ฀w฀a฀s฀ ฀m฀o฀n฀i฀t฀o฀r฀e฀d฀ 58 
฀o฀v฀e฀r฀ ฀a฀ ฀p฀e฀r฀i฀o฀d฀ ฀o฀f฀ ฀o฀n฀e฀ ฀y฀e฀a฀r฀ ฀f฀o฀r฀ ฀r e฀l฀a฀t฀i฀v฀e฀ ฀h฀u฀m฀i฀d฀i฀t฀y฀ ฀a฀n฀d฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀w฀i฀t฀h฀i฀n฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀w฀a฀l฀l฀s฀.฀ 59 
฀T฀h฀e฀ ฀x฀p฀e฀r฀i฀m฀e฀n฀t฀a฀l฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀ ฀w฀a฀s฀ ฀v฀i฀s฀u฀a฀l฀l฀y฀ ฀i฀n฀s฀p฀e฀c฀t฀e฀d฀ ฀f฀o฀r฀ ฀d฀e฀f฀e฀c฀t฀s฀ ฀an d  ฀t฀h฀e฀ m o n i t o฀r฀e฀d฀ ฀d฀a฀t a฀ 60 
฀w฀a฀s฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀w฀i฀t฀h฀ ฀a฀n฀ ฀i฀n฀s฀p฀e฀c฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀ ฀o฀f฀ ฀th e  s t r฀a฀w  b a l e s  a฀t฀ o n฀e฀ y e a฀r฀. 61 
 62 
2. %DFNJURXQG 63 
2.1. 6WUDZEDOHFRQVWUXFWLRQGHVLJQVJOREDOO\ 64 
฀T฀h฀e฀r฀e฀ ฀a฀r฀e฀ ฀t฀w฀o฀ ฀b฀a฀s฀i฀c฀ ฀m฀e฀t฀h฀o฀d฀s฀ ฀o฀f฀ ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀n฀g฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀s฀ ( 9 ) :฀ u s i฀n g  s t r a w  b a฀l฀e฀s  65 
฀a฀s฀ ฀a฀ ฀p฀r฀i฀m฀a฀r฀y฀ ฀s฀t฀r฀u฀c฀t฀u฀r฀a฀l฀ ฀e฀l฀e฀m฀e฀n฀t฀ ฀o฀r฀ ฀a฀s฀ ฀a฀n฀ ฀i฀n฀-฀f฀i฀l฀l฀ ฀w฀i฀t฀h฀ ฀a฀ ฀f฀r฀a฀m฀e c o n฀s฀t r฀u฀c t i฀o n  (฀1฀,฀ 2,฀ 9,฀ 1 0)฀.฀ 66 
฀D฀e฀s฀p฀i฀t฀e฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀a฀p฀p฀r฀o฀a฀c฀h฀e฀s฀ ฀t฀o฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀ ฀w฀i฀t฀h฀ ฀s฀t฀r฀a฀w,฀ ฀t h e฀y฀ s a r e  c e฀r t a฀i฀n฀ ฀s฀i m฀i l a฀r i t i฀e s.฀  67 
 68 
฀T฀h฀e฀ ฀m฀o฀s฀t฀ ฀f฀u฀n฀d฀a฀m฀e฀n฀t฀a฀l฀ ฀e฀l฀e฀m฀e฀n฀t฀ ฀i฀s฀ ฀t฀h฀e฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀s฀.฀ ฀T฀h฀e฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀s฀ c a฀n฀ ฀b e  ฀p l฀a c e d  e i฀t฀h฀e฀r฀ 69 
฀f฀l฀a฀t฀ ฀o฀r฀ ฀o n฀ e d g฀e฀ ฀i฀n฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀s฀(฀2฀)฀.฀ ฀T฀h฀e฀ ฀l฀a฀i฀d฀ ฀f฀l฀a฀t฀ ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ i s฀ ฀n฀o฀r฀m a฀l l y  ฀a p p l i e d฀ 70 
฀i฀n฀ ฀l฀o฀a฀d฀-฀b฀e฀a฀r฀i฀n฀g฀ ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀w฀i฀t฀h฀ ฀n฀o฀ ฀l฀e฀s฀s฀ ฀t฀h฀a฀n฀ ฀b฀a฀l฀e฀ ฀d฀e฀ns i t y  o f  ฀1 3฀0 k g / m฀3฀ ( 1 ) .  T h e฀ l a฀i฀d฀ o n 71 
฀e฀d฀g฀e฀ ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀i฀s฀ ฀a฀l฀w฀a฀y฀s฀ ฀a฀p฀p฀l฀i฀e฀d฀ ฀i฀n฀ ฀n฀o฀n฀ ฀l฀o฀a฀d฀-฀b฀e฀a฀r฀i฀n฀g฀ ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀s฀ ฀a฀n d c u r฀v e฀d฀ w a฀l l฀s฀ 72 
฀(฀1฀).  ฀T฀h฀e฀r฀e฀ ฀i฀s฀ ฀n฀o฀ ฀s฀t฀r฀i฀c฀t฀ ฀b฀a฀l฀e฀ ฀d฀e฀n฀s฀i฀t฀y฀ ฀f฀o฀r฀ ฀n o n฀ l o฀a฀d฀-฀b฀e฀a฀r฀i n g฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀s฀ ฀a฀n฀d฀ ฀t฀h฀e฀ 73 
฀d฀e฀n฀s฀i฀t฀i฀e฀s฀ ฀a฀r฀e฀ ฀n฀o฀r฀m฀a฀l฀l฀y฀ ฀g฀r฀e฀a฀t฀e฀r฀ ฀t฀h฀a฀n฀ ฀7฀0฀k฀g฀/฀m฀3  i฀n฀ ฀t฀h฀e  ฀i฀n฀d฀u s฀t฀r y  ฀(฀2฀,฀ 9,  1 1).  T o฀ ฀s t฀a b i l฀i z฀e฀ b a l e฀s฀ 74 
฀w฀i฀t฀h฀i฀n฀ ฀w฀a฀l฀l฀s฀ ฀d฀u฀r฀i฀n฀g฀ ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀p฀h฀a฀s฀e฀,฀ ฀p i฀ni฀n฀g฀ ฀s฀y฀s฀t฀e฀m s  ฀a฀r฀e฀ ฀u฀s฀e฀d฀ ฀i฀n฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ 75 
฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀(฀1฀,฀ 2,฀ 9 -฀1฀1).  ฀T฀h฀e฀r฀e฀ ฀a฀r฀e฀ ฀t฀w฀o฀ ฀d฀i฀s฀t฀i฀n฀c฀t฀ ฀a฀p฀p฀r฀o฀a฀c฀h฀e฀s฀ ฀t฀h฀a฀t฀ ฀h฀a฀v฀e฀ ฀b฀e฀e฀n฀ ฀d฀e฀s฀i฀g฀n฀ed  76 
฀f฀o฀r฀ ฀c฀o฀n฀n฀e฀c฀t฀i฀n฀g฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀w฀a฀l฀l฀s฀ ฀a฀n฀d฀ ฀o฀t฀h฀e฀r฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀ ฀c฀o฀m฀p฀o฀n฀e฀n฀t฀s฀ ฀(฀2,  9,  1฀1) .฀ ฀T h e฀ t o p  p l a t e  77 
฀c฀o฀n฀n฀e฀c฀t฀s฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀s฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ r o o฀f  ฀s฀t฀r฀u฀c฀t฀u฀r฀e฀ n d  t h e  b a s e฀ ฀p฀l฀a฀t฀e฀ ฀c฀o฀n฀n฀e฀c฀t฀s฀ ฀t฀h฀e฀ ฀b฀a฀l฀e฀ ฀w฀a฀l฀l฀s฀ 78 
฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀f฀o฀u฀n฀d฀a฀t฀i฀o฀n฀s฀ (฀1฀2) .  ฀P l a s t฀e฀r฀i฀n฀g฀ i฀ ฀a฀p฀p l i฀e฀d฀ ฀t฀o฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀s฀ ฀i฀n฀ a฀s i฀m i l฀a฀r฀ ฀m฀e t฀h฀o d  t฀o฀ 79 
฀t฀h฀a฀t฀ ฀u฀s฀e฀d฀ ฀f฀o฀r฀ ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l฀ ฀w฀a฀l฀l฀s฀ ฀(฀1฀)฀.฀ ฀F฀o฀r฀ ฀p฀r฀e฀f฀a฀b฀r฀i฀c฀a฀t฀e฀d฀ ฀s฀tr฀a฀w฀ ฀b฀a฀l฀e฀ ฀p฀a฀n e l s ,  ฀t฀h฀e r฀e  ฀i฀s฀ ฀a฀ 80 
฀s฀e฀p฀a฀r฀a฀t฀e฀ ฀f฀r฀a฀m฀e฀ ฀f฀o฀r฀ ฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀s฀.฀ ฀S฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀p฀a฀n฀e฀l฀s฀ r฀e฀ ฀c฀o฀n฀n฀e c฀t฀e฀d฀ ฀t฀o฀ ฀r฀o฀o฀f฀ 81 
฀a฀n฀d฀ ฀f฀o฀u฀n฀d฀a฀t฀i฀o฀n฀ ฀t฀h฀r฀o฀u฀g฀h฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀j฀o฀i฀n฀t฀ ฀d฀e฀s฀i฀g฀n฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀f฀r a m฀e฀ ฀(฀1 3). 82 
  83 
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2.2. 3UHGLFWLQJVWUDZGHJUDGDWLRQZLWKLQVWUDZEDOHZDOOV 84 
฀T฀o ฀v฀e฀r฀i฀f฀y฀ ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀o฀f฀ ฀s฀t฀r฀a฀w฀ ฀w฀i฀t฀h฀i฀n฀ ฀s฀e฀a฀l฀e฀d฀ ฀w฀a฀l฀l฀s,  r e s฀e฀a฀r฀c฀h฀ ฀h฀a s  ฀b฀e฀e n  85 
฀c฀o฀n฀d฀u฀c฀t฀e฀d฀ i฀nt฀o m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ t฀h฀e฀ h yg r o t h฀e฀r฀m฀a฀l฀ ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀ ฀i฀n฀s฀i฀d฀e฀ ฀t฀h฀e฀ w฀a฀l฀l s  a d  t h e  86 
฀m฀o฀i฀s฀t฀u฀r฀e฀ ฀c฀o฀n฀t฀e฀n฀t฀ ฀o฀f฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀s฀ ฀w฀i฀t฀h฀i฀n฀ ฀w฀a฀l฀l฀s฀.฀  87 
 88 
฀O฀n฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀e฀a฀r฀l฀y฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀o฀f฀ ฀h฀y฀g฀r฀o฀t฀h฀e฀r฀m฀a฀l฀ ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀ ฀w฀i฀t฀h฀in  s t r a w฀ ฀b฀a฀l e฀ w฀a฀l l s฀ ฀w a s  89 
฀s฀u฀p฀p฀o฀r฀t฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀C฀a฀n฀a฀d฀a฀ ฀M฀o฀r฀t฀g฀a฀g฀e฀ ฀a฀n฀d฀ ฀H฀o฀u฀s฀i฀n฀g฀ ฀C฀o฀r฀p฀o฀r฀a฀t฀i฀o฀n฀ ฀(฀CM฀H฀C฀)฀.฀ T h  m฀o฀n฀i฀t r฀i฀n g  90 
฀r฀e฀s฀u฀l฀t฀s฀ ฀i฀n฀v฀o฀l฀v฀e฀d฀ ฀r฀e฀l฀a฀t฀i฀v฀e฀ ฀h฀u฀m฀i฀d฀i฀t฀y฀ ฀a฀n฀d฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀(฀R฀H฀/฀T฀)฀ ฀d฀a฀t฀a o f฀ ฀s฀t r฀a฀w  ฀b l฀e฀ ฀w a l฀l฀s  a t  91 
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The experimental building is a single story bungalow with pitched roof. The structure 164 
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฀F฀i฀g฀u฀r฀e฀ ฀7.  ฀V฀a฀p o฀u฀r฀ ฀p฀r฀e฀s฀s฀u฀r฀e฀ ฀o฀f฀ ฀s฀e฀n฀s฀o฀r฀ ฀l฀o฀c฀a฀t฀i฀o฀n฀s฀ ฀(฀d฀o฀w฀n฀)฀ ฀w฀i฀t฀h฀i฀n฀ ฀l฀o฀w฀ ฀p฀o฀s฀i฀t฀i฀o฀n฀ ฀o f฀ ฀t฀h฀e  ฀s฀o฀u t฀h฀ 322 
฀f฀a฀c฀e฀ ฀o฀f฀ ฀o฀n฀-฀e฀d฀g฀e฀ ฀s฀t฀a฀c฀k฀i฀n฀g฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀w฀a฀l฀l฀. 323 
 324 
฀T฀h฀e฀ ฀i฀n฀i฀t฀i฀a฀l฀ ฀d฀e฀c฀r฀e฀a฀s฀e฀s฀ ฀o฀f฀ ฀v฀a฀p฀o฀u฀r฀ ฀p฀r฀e฀s฀s฀u฀r฀e฀ ฀d฀a฀t฀a฀ ฀p฀r฀e฀s฀e฀n฀t฀ ฀a฀ ฀d฀r฀y฀i฀n฀g฀ ฀t฀r e n d  o f  t฀h฀e  ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ 325 
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฀w฀a฀l฀l฀s฀.฀ ฀H฀o฀w฀e฀v฀e฀r฀,฀ ฀d฀u฀e฀ ฀t฀o฀ ฀u฀n฀r฀e฀l฀i฀a฀b฀l฀e฀ ฀R฀H฀/฀T฀ ฀d฀a฀t฀a฀ ฀f฀r฀o฀m฀ ฀D฀e฀c฀e฀m฀b฀e฀r฀ t o  J a฀n฀u฀a฀r฀y฀,฀ ฀t฀h e  a c t u a฀l  326 
฀v฀a฀p฀o฀u฀r฀ ฀p฀r฀e฀s฀s฀u฀r฀e฀ ฀d฀a฀t฀a฀ ฀o฀f฀ ฀a฀l฀l฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀p฀o฀s฀i฀t฀i฀o฀n฀s฀ ฀a฀r฀e฀ ฀n฀o฀t฀ ฀a฀c฀c฀u r t e฀ ฀d u r i n g  t h e  e r o d฀ ฀o฀f  327 
฀t฀i฀m฀e฀.฀ ฀A฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀u฀n฀r฀e฀l฀i฀a฀b฀l฀e฀ ฀v฀a฀p฀o฀u฀r฀ ฀p฀r฀e฀s฀s฀u฀r฀e฀ ฀da t a  i s  ฀t฀h฀e฀ ฀s฀i฀g n i฀f฀i฀c฀a฀n฀t฀ ฀i n c r e a฀s฀e฀ 328 
฀o฀f฀ ฀v฀a฀p฀o฀u฀r฀ ฀p฀r฀e฀s฀s฀u฀r฀e฀ ฀d฀a฀t฀a฀ ฀d฀u฀r฀i฀n฀g฀ ฀h฀e฀a฀t฀i฀n฀g฀ ฀p฀r฀o฀c฀e฀s฀s฀ ฀d฀u฀r฀i฀n฀g฀ ฀t฀h฀e฀ ฀on - s i฀t e  ฀v฀i฀s฀i฀t  f฀r o m฀ ฀1฀7฀t฀h 329 
฀J฀a฀n฀u฀a฀r฀y฀ ฀2฀0฀1฀7฀ ฀t฀o฀ ฀1฀9฀t฀h฀ ฀J฀a฀n฀u฀a฀r฀y฀. A t  t h e  ฀e฀n฀d฀ ฀o฀f฀ ฀t฀h฀e฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀p฀e฀r฀i฀o฀d฀,฀ ฀s฀e฀n฀s฀o฀r฀ ฀l฀o฀c฀a฀t฀i฀o฀n฀s฀ 330 
฀w฀i฀t฀h฀i฀n฀ ฀s฀o฀u฀t฀h฀ ฀w฀a฀l฀l฀ ฀h฀a฀v฀e฀ ฀l฀o฀w฀e฀s฀t฀ ฀v฀a฀p฀o฀u฀r฀ ฀p฀r฀e฀s฀s฀u฀r฀e฀ ฀d฀a฀t฀a฀ ฀t฀h฀a฀n฀ ฀t฀h฀e  n฀e฀s฀ ฀w i t฀h฀i฀n฀ ฀o฀t฀h฀e฀r฀ ฀f a c e s฀ o f  331 
฀w฀a฀l฀l฀. 332 
 333 
6. $QDO\VLVRIWKHPRQLWRULQJGDWD 334 
6.1. %XLOGLQJRULHQWDWLRQ 335 
฀T฀h฀e฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀d฀a฀t฀a฀ ฀a฀t ฀d฀i f฀f e r e n t  p฀o฀s฀i฀t฀i฀o฀n฀s฀ ฀s฀h฀o฀w฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀ ฀o฀r฀i฀e฀n฀t฀a฀t฀i฀o฀n฀ ฀h฀a฀s฀  336 
฀m฀a฀r฀k฀e฀d฀ ฀i฀m฀p฀a฀c฀t฀ ฀o฀n฀ ฀t฀h฀e฀ ฀R฀H฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀ ฀w฀i฀t฀h฀i฀n฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀f฀a฀c฀es  ฀o฀f฀ ฀s฀t฀r฀a w  b a฀l e  a฀l฀l s฀.  T h฀e  337 
฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀p฀o฀s฀i฀t฀i฀o฀n฀s฀ ฀r฀e฀c฀o฀r฀d฀e฀d฀ ฀l฀o฀w฀e฀r฀ ฀R฀H฀ ฀l฀e฀v฀e฀l฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀o฀u฀t฀h฀ ฀f฀a฀c฀i฀n฀g฀ ฀w฀a฀l฀l s  t฀h a n  t h e  338 
฀p฀o฀s฀i฀t฀i฀o฀n฀s฀ ฀i฀n฀ ฀o฀t฀h฀e฀r฀ ฀w฀a฀l฀l฀ ฀e฀l฀e฀v฀a฀t฀i฀o฀n฀s฀.฀ ฀T฀h฀e฀ ฀l฀o฀w฀e฀s฀t฀ ฀r฀e฀c฀o฀r฀d฀e฀d฀ R฀H฀ ฀l฀e฀v฀e฀l฀ ฀i฀s฀ 2฀6฀%฀ ฀a฀t฀ ฀t฀h฀e฀ ฀l o฀w฀ 339 
฀p฀o฀s฀i฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀s฀o฀u฀t฀h฀ ฀f฀a฀c฀e฀ ฀o฀f฀ ฀l฀a฀i฀d฀-฀f฀l฀a฀t฀ ฀s฀t฀a฀c฀k฀i฀n฀g฀ ฀s฀t฀r฀a฀w฀ ฀ba l e  w a l l฀ ฀o฀n฀ 4฀t฀h M฀a฀y฀ ฀2฀0 1 7฀ ฀(฀F฀i฀g฀u฀r฀e฀ 340 
฀9฀)฀.฀ T h฀e฀ ฀R฀H฀ ฀l฀e฀v฀e฀l฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀m฀o฀n฀i฀t฀o฀r฀e฀d฀ ฀l฀o฀c฀a฀t฀i฀o฀n฀ ฀i฀n฀c฀r฀e฀a฀s฀e฀ ฀a฀n฀d฀ ฀f฀l฀u฀c฀t u a t e฀ b฀e฀t w฀e฀e฀n฀ ฀5 0 %฀ ฀R H  341 
฀a฀n฀d฀ ฀6฀0฀%฀ R฀H฀ ฀i n฀ ฀J฀u฀n฀e฀ ฀2฀0฀1฀7฀.฀ ฀I฀n฀ ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀l฀o฀w฀ ฀p฀o฀s฀i฀t฀i฀o฀n฀ ฀o฀f฀ ฀n฀o฀r t h  ฀f a c i฀n g฀ ฀w a l l  ฀w i t h  342 
฀t฀h฀e฀ ฀s฀a฀m฀e฀ ฀i฀n฀f฀i฀l฀l฀ ฀s฀t฀a฀c฀k฀i฀n฀g฀ ฀m฀e฀t฀h฀o฀d฀ ฀o฀f฀ ฀b฀a฀l฀e฀s฀,฀ ฀t฀h฀e฀ ฀R฀H฀ ฀d฀a฀t฀a฀ ฀f฀l฀u฀c฀t u a t฀e  f฀r฀o฀m  9 3 %฀ ฀t฀o฀ ฀8฀1฀%343 
฀(฀F฀i฀g฀u฀r฀e฀ ฀8฀)฀. T h e฀ ฀d฀r฀i฀v฀i฀n฀g฀ ฀w฀i฀n฀d฀ ฀c฀o฀u฀l฀d฀ ฀s฀p฀e฀e฀d฀ ฀u฀p฀ ฀d฀r฀y฀i฀n฀g฀ ฀p฀r฀o฀c฀e฀s฀s฀ ฀o฀f฀ ฀e฀x฀t฀e฀r฀n฀a฀l฀ ฀r฀en d r฀ ฀a฀n฀d฀ 344 
฀r฀e฀s฀u฀l฀t฀s฀ ฀i฀n฀ ฀l฀o฀w฀e฀r฀ ฀R฀H฀ ฀l฀e฀v฀e฀l฀s฀ ฀o฀f฀ ฀s฀o฀u฀t฀h฀ ฀f฀a฀c฀i n฀g฀ w฀a฀l l s฀ t h a n฀ ฀o฀t฀h฀e฀r฀ f a c฀i฀n฀g w a l l s .  345 
 346 
฀T฀h฀e฀ ฀y฀e฀a฀r฀l฀y฀ ฀d฀a฀t฀a฀ ฀o฀f฀ ฀w฀i฀n฀d฀ ฀d฀i฀r฀e฀c฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀w฀i฀n฀d฀ ฀s฀p฀e฀e฀d฀ ฀s฀u฀g฀g฀e฀s฀t฀ ฀t฀ha t  t h  w฀i฀n฀d฀ ฀i s  ฀s t฀r฀o฀n฀g e r฀ ฀a฀n฀d฀ 347 
฀m฀o฀r฀e฀ ฀r฀a฀p฀i฀d฀ ฀f฀r฀o฀m฀ ฀s฀o฀u฀t฀h฀ ฀a฀n฀d฀ ฀s฀o฀u฀t฀h฀-฀w฀e฀s฀t฀ ฀(฀2฀7)฀ t฀h฀a฀n  ฀n o r฀t฀h฀ ฀a฀n฀d  ฀e฀a฀s฀t฀ ฀o฀f t h e  b u i l฀d i n฀g฀ ฀(฀F฀i฀g฀u฀r฀e฀ 348 
฀9฀)฀.฀ D฀u฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀w฀i฀n฀d฀ ฀c฀o฀m฀e฀s฀ ฀f฀r฀o฀m฀ ฀s฀o฀u฀t฀h฀ ฀f฀a฀c฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀;฀ ฀t h฀e฀ ฀l฀o w฀e฀s฀t  ฀w฀i฀n฀d฀ ฀v฀e฀l o฀c฀i฀t฀y  349 
฀w฀o฀u฀l฀d฀ ฀b฀e฀ ฀o฀u฀t฀s฀i฀d฀e฀ ฀n฀o฀r฀t฀h฀ ฀f฀a฀c฀e฀ ฀o฀f฀ ฀w฀a฀l฀l฀s฀.฀ ฀A฀s฀ ฀a฀ ฀r฀e฀s฀u฀l฀t฀,฀ ฀t฀h฀e฀ ฀n฀o r t h  f฀a฀c e  o f฀ ฀w a l l s  ฀m a฀y  n฀o฀t  h฀a฀v e  350 
฀s฀u฀f฀f฀i฀c฀i฀e฀n฀t฀ ฀d฀r฀i฀v฀i฀n฀g฀ ฀w฀i฀n฀d฀ ฀t฀o฀ ฀d฀r฀y฀ ฀t฀h฀e฀ ฀l฀i฀m฀e฀ ฀r฀e฀n฀d฀e฀r฀i฀n฀g฀.฀ ฀C฀o฀m฀p฀a฀r฀i฀n฀g฀ t o  t฀h฀e  n o r t฀h  f฀a฀c i฀n฀g฀ ฀w฀a l l฀s฀ 351 
฀a฀n฀d฀ ฀t฀h฀e฀ ฀e฀a฀s฀t฀ ฀g฀a฀b฀l฀e฀ ฀w฀a฀l฀l฀,฀ ฀t฀h฀e฀ ฀n฀o฀r฀t฀h฀ ฀f฀a฀c฀i฀n฀g฀ ฀w฀a฀l฀l฀s฀ ฀h฀a฀v฀e฀ ฀s฀l฀o฀w฀e r  s u f f฀i฀c฀i฀e฀n฀t฀ ฀d฀r฀i฀v฀i฀n฀g฀ w฀i฀n฀d฀ ฀f฀o฀r  352 
฀d฀r฀y฀i฀n฀g฀ ฀t฀h฀e฀ ฀w฀a฀l฀l฀s฀ ฀d฀u฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀d฀o฀m฀i฀n฀a฀t฀i฀n฀g฀ ฀w฀i฀n฀d฀ ฀i฀n฀ ฀t฀h฀e฀ ฀w฀i฀n฀te฀r฀ t i m฀e฀ ฀i s  ฀n o r฀t฀h e r฀l฀y฀ ฀(2 8฀)฀.฀ D฀u฀r฀i n฀g฀ 353 
฀t฀h฀a฀t฀ ฀t฀i฀m฀e฀,฀ ฀t฀h฀e฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀i฀s฀ ฀l฀o฀w฀e฀r฀ ฀t฀h฀a฀n฀ ฀f฀r฀e฀e฀z฀i฀n฀g฀ ฀p฀o฀i฀n฀t฀ ฀a฀n฀d฀ ฀v฀a฀p฀o u r  i฀s฀ ฀l i k e฀l y  t o  b c o฀m฀e฀ 354 
฀i฀c฀e฀ ฀d฀u฀r฀i฀n฀g฀ ฀t฀h฀e฀ ฀t฀i฀m฀e฀.฀ ฀T฀h฀e฀ ฀w฀i฀n฀d฀ ฀m฀a฀y฀ ฀n฀o฀t฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀l฀y฀ ฀t฀a฀k฀e฀ ฀v฀a฀p฀o฀u฀r฀ ฀f฀r o m r t h  ฀f a c฀e฀ ฀w฀a฀l฀l฀s฀.฀ 355 
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฀A฀s฀ ฀a฀ ฀r฀e฀s฀u฀l฀t฀,฀ ฀t฀h฀e฀ ฀h฀i฀g฀h฀e฀s฀t฀ ฀R฀H฀ ฀l฀e฀v฀e฀l฀s฀ ฀a฀r฀e฀ ฀m฀a฀i฀n฀t฀a฀i฀n฀e฀d฀ ฀i฀n฀ ฀t฀h฀e฀ ฀no r t h฀ ฀f฀a฀c฀e฀ ฀w a l l฀s฀ ฀r฀a฀t h e฀r฀ ฀t h฀a฀n฀ 356 
฀t฀h฀e฀ ฀e฀a฀s฀t฀ ฀g฀a฀b฀l฀e฀-฀e฀n฀d฀ ฀w฀a฀l฀l฀s฀. 357 
 358 
 359 
฀F฀i฀g฀u฀r฀e฀ ฀8.฀ ฀M o n i฀t฀o฀r฀i฀n฀g฀ ฀d฀a฀t฀a฀ ฀o f  ฀t฀h฀e l฀o฀w  ฀p o s฀i฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀s฀o฀u฀t฀h฀ ฀f฀a฀c฀i฀n฀g฀ ฀w฀a฀l฀l฀ ฀w฀i฀t฀h฀ ฀l฀a i฀d f l฀a t฀ ฀b฀a฀l฀e฀s  360 
฀(฀l฀e฀f฀t฀)฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀l฀o฀w฀ ฀p฀o฀s฀i฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀n฀o฀r฀t฀h฀ ฀f฀a฀ci n฀g  ฀w฀a฀l฀l฀ ฀w i฀t฀h฀ ฀l a฀i฀d f l a฀t  b l e฀s฀ ( r i g h฀t ) . 361 
 362 
 363 
฀F฀i฀g฀u฀r฀e฀ ฀9฀.฀ ฀A฀n฀n฀u฀a฀l฀ ฀w฀i฀n฀d฀ ฀i฀n฀t฀e฀n฀s฀i฀t฀y฀ ฀p฀l฀o฀t฀ ฀o฀f฀ ฀C฀h฀a฀n฀g฀c฀h฀u฀n฀.฀ ฀ ฀(฀2฀7) 364 
 365 
6.2. (IIHFWRIZDOOLQJFRQVWUXFWLRQ 366 
฀T฀h฀e฀ ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀d฀a฀t฀a฀ ฀o฀f฀ ฀l฀o฀w฀ ฀p฀o฀s฀i฀t฀i฀o฀n฀s฀ ฀a฀n฀d฀ ฀u฀n฀d฀e฀r฀ ฀w i฀n d o w  p o s฀i฀t฀i o n฀s  o f  367 
฀t฀h฀e฀ ฀s฀a฀m฀e฀ ฀p฀i฀e฀c฀e฀ ฀o฀f฀ ฀w฀a฀l฀l฀ ฀c฀a฀n฀ ฀j฀u฀s฀t฀i฀f฀y฀ ฀t฀h฀e฀ ฀R฀H฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀ ฀a฀t฀ ฀s฀i฀m i l฀a฀r฀ h e i g h t w฀i t h  d฀i f f e r e n t฀ 368 
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฀e฀d฀g฀e฀ ฀b฀a฀l฀e฀s฀.฀ ฀A฀ ฀h฀y฀p฀o฀t฀h฀e฀t฀i฀c฀a฀l฀ ฀t฀h฀e฀o฀r฀y฀ ฀f฀o฀r฀ ฀e฀x฀p฀l฀a฀i฀n฀i฀n฀g฀ ฀t฀h฀e฀ ฀s฀i฀t฀u฀a฀t฀i฀o฀n฀ ฀i฀s฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀m฀o฀i฀s฀t฀u฀r฀e฀ 448 
฀a฀d฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀d฀e฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀p฀r฀o฀c฀e฀s฀s฀ ฀o฀f฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀s฀ ฀i฀s฀ ฀m฀a฀i฀n฀l฀y฀ ฀th฀r o u฀g฀h฀ ฀t h e  c r o s฀s฀ ฀s฀e฀c฀t฀i o n฀ 449 
฀o฀f฀ ฀s฀t฀r฀a฀w฀.฀ ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀t฀h฀e฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀s฀ ฀w฀i฀t฀h฀ ฀l฀a฀i฀d฀-฀f฀l฀a฀t฀ ฀s฀t฀a฀c฀k฀i฀n฀g ฀m e t h฀o฀d฀ a฀d฀s฀o฀r฀b฀ ฀m฀o r฀e  m฀o฀i s฀t฀u฀r฀e  450 
฀t฀h฀a฀n฀ ฀t฀h฀e฀ ฀l฀a฀i฀d฀-฀o฀n฀ ฀e฀d฀g฀e฀ ฀b฀a฀l฀e฀s฀ ฀d฀u฀r฀i฀n฀g฀ ฀t฀h฀e฀ ฀d฀r฀y฀i฀n฀g฀ ฀p฀r฀o฀c฀e฀s฀s฀ ฀o฀fr e n d e r i n g  c o n฀s฀t r u c t i o .  F o r  451 
฀t฀h฀e฀ ฀s฀a฀m฀e฀ ฀r฀e฀a฀s฀o฀n฀ ฀t฀h฀e฀ ฀l฀a฀i฀d฀-฀f฀l฀a฀t฀ ฀b฀a฀l฀e฀s฀ ฀h฀a฀v฀e฀ ฀q฀u฀i฀c฀k฀e฀r฀ ฀r฀e฀s฀p฀o฀n฀s฀e฀ ฀t฀o  ฀l฀o฀w  a i r  ฀h u m฀i฀d฀i t฀y฀ ฀l฀e฀v฀e฀l฀s฀ ฀i฀n฀ 452 
฀d฀r฀y฀ ฀m฀o฀n฀t฀h฀s฀ ฀a฀n฀d฀ ฀r฀e฀s฀u฀l฀t฀ ฀i฀n฀ ฀f฀a฀s฀t฀e฀r฀ ฀d฀r฀y฀i฀n฀g฀ ฀p฀r฀o฀c฀e฀s฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀l฀a฀i฀d฀-฀f฀l฀a฀t฀ ฀b฀a฀l฀e฀s฀ ฀w i฀t฀h฀i฀n฀ ฀t฀h฀e฀ ฀s฀o฀u฀t฀h฀ 453 
฀f฀a฀c฀i฀n฀g฀ ฀w฀a฀l฀l฀s฀.฀ ฀T฀h฀e฀ ฀h฀y฀p฀o฀t฀h฀e฀s฀i฀s฀ ฀o฀f฀ ฀a฀d฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀d฀e฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀p฀r฀o฀c฀e฀s฀s  o f฀ ฀s฀t฀r฀a฀w฀ ฀n฀e฀e฀d฀ ฀t฀o฀ ฀b฀e฀ 454 
฀a฀n฀a฀l฀y฀s฀e฀d฀ ฀i฀n฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀r฀e฀s฀e฀a฀r฀c฀h฀. 455 
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฀i฀n฀t฀e฀r฀n฀a฀l฀ ฀a฀i฀r฀ ฀i฀s฀ ฀f฀u฀l฀l฀y฀ ฀e฀q฀u฀i฀l฀i฀b฀r฀i฀u฀m฀ ฀w฀i฀t฀h฀ ฀v฀a฀p฀o฀u฀r฀,฀ ฀i฀t฀ ฀i฀s฀ ฀h฀i฀g฀h฀l฀y฀ ฀p฀o฀s฀s i l e  t฀h฀a฀t฀ ฀t฀h฀e฀ ฀v฀a฀p฀o฀r฀ ฀b e c฀a฀m e  464 
฀c฀o฀n฀d฀e฀n฀s฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀i฀c฀e฀ ฀w฀h฀e฀n฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀d฀r฀o฀p฀p฀e฀d ฀o n  ฀t฀o฀ 0ć฀ ฀a฀t  t h e  ฀e฀n d  o f  ฀O c t b฀e฀r฀.   465 
฀T฀h฀e฀ ฀c฀o฀n฀d฀e฀n฀s฀a฀t฀i฀o฀n฀ ฀w฀o฀u฀l฀d฀ ฀b฀e฀c฀o฀m฀e฀ ฀i฀c฀e฀ ฀w฀h฀e฀n฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀d฀r฀o฀p฀s฀ ฀bl w  0ć฀ ฀a฀n d  466 
฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀t฀h฀e฀ ฀c฀o฀n฀d฀e฀n฀s฀a฀t฀i฀o฀n฀ ฀w฀o฀u฀l฀d฀ ฀i฀n฀i฀t฀i฀a฀t฀e฀ ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ ฀d฀u฀r฀i฀n฀g฀ ฀w฀i฀n฀t฀e฀r฀ ฀t฀i m฀e .฀ ฀H o w฀e฀v฀e฀r ,  ฀t฀h e  467 
฀f฀r฀o฀z฀e฀n฀ ฀i฀c฀e฀ ฀w฀i฀l฀l฀ ฀b฀e฀c฀o฀m฀e฀ ฀l฀i฀q฀u฀i฀d฀ ฀w฀a฀t฀e฀r฀ ฀w฀h฀e฀n฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀r฀i฀s฀e฀s฀ ฀a฀g a฀i n  a b฀o v e฀ t h฀e  f฀r฀e฀e z i฀n฀g฀ 468 
฀p฀o฀i฀n฀t฀ ฀a฀f฀t฀e฀r฀ ฀M฀a฀r฀c฀h฀ ฀2฀0฀1฀7฀.฀ ฀W฀i฀t฀h฀ ฀p฀r฀e฀s฀e฀n฀c฀e฀ ฀o฀f฀ ฀l฀i฀q฀u฀i฀d฀ ฀w฀a฀t฀e฀r฀,฀ ฀s฀t฀r฀a฀w฀ ฀d฀e฀g฀r฀ad a t i฀o n  ฀i฀s฀ ฀l฀i k e฀l฀y฀ ฀t o฀ 469 
฀o฀c฀c฀u฀r฀.฀ ฀T฀h฀e฀ ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀s฀t฀r฀a฀w฀ ฀n฀e฀e฀d฀ ฀t฀o฀ ฀b฀e฀ ฀j฀u฀s฀t฀i฀f฀i e  h฀r o u g฀h฀ ฀v฀i฀s฀u฀a฀l฀ ฀i n s p e c฀t  470 
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฀T฀h฀e฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀d฀a฀t฀a฀ ฀a฀r฀e฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀d฀e฀g฀r฀a฀da t i n฀ ฀l฀e฀v฀e฀l  o f  R฀H฀ ฀(฀8฀5฀% ) .฀ 475 
฀A฀s ฀m฀i฀c฀r฀o฀o฀r฀g฀a฀n฀i฀s฀m฀s฀ ฀c฀a฀n฀n฀o฀t฀ ฀s฀u฀r฀v฀i฀v฀e฀ ฀w฀i฀t฀h฀o฀u฀t฀ ฀p฀r฀e฀s฀e฀n฀c฀e฀ ฀o฀f฀ ฀l฀i฀q฀u฀i฀d฀ ฀w฀a฀t฀e฀r฀,฀ t h e฀ ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ 476 
฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀i฀s฀ ฀n฀o฀t฀ ฀e฀x฀a฀m฀i฀n฀e฀d฀ ฀w฀h฀e฀n฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀is฀ l฀o฀w e r฀ ฀t฀h฀a฀n฀ f r e฀e฀z฀i฀n฀g฀ ฀p฀o฀i n t i฀ 477 
฀w฀i฀n฀t฀e฀r฀ ฀m฀o฀n฀t฀h฀s฀ ฀(฀1 9).฀ ฀T฀h฀e฀ ฀R฀H฀ ฀l฀e฀v฀e฀l฀s฀ ฀a฀r฀e฀ ฀m฀e฀a฀s฀u฀r฀e฀d฀ ฀a฀s฀ ฀b฀e฀i฀n฀g฀ ฀c฀o฀n฀s฀t฀a฀n฀t฀l฀y฀ ฀h฀i฀g฀h฀e฀r฀ ฀t฀h฀a฀n฀ 8 5 %฀ 478 
฀w฀i฀t฀h฀i฀n฀ ฀a฀l฀l฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀w฀a฀l฀l฀s฀ ฀d฀u฀r฀i฀n฀g฀ ฀t฀h฀e฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀p฀e฀r฀i฀o฀d  ฀a฀n d  t h e e฀f o r e   ฀p฀e฀r฀i฀o฀d฀ ฀o฀f฀ 479 
฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ ฀i฀s฀ d e t฀e r฀m i฀n฀e d  b y฀ ฀t฀h฀e฀ ฀p฀e฀r฀i฀o฀d฀s฀ ฀w฀h฀e฀n฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀r฀e฀m฀a฀i฀n฀s฀ 480 
฀c฀o฀n฀s฀i฀s฀t฀e฀n฀t฀l฀y฀ ฀a฀b฀o฀v฀e฀ ฀0ć฀.  ฀T h฀e฀ y฀e฀l฀l w  r e฀c฀t฀a฀n฀g฀l฀e฀ ฀i฀n฀ ฀F฀i฀g฀u฀r฀e฀ 1 5 s h o w฀s฀ ฀t฀h฀e฀ ฀p฀e฀r฀i฀o฀d฀ ฀o฀f฀ ฀t฀i฀m฀e฀ ฀f฀o฀r฀ 481 
฀s฀u฀p฀p฀o฀r฀t฀i฀n฀g฀ ฀s฀t฀r฀a฀w฀ ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ ฀d฀u฀r฀i฀n฀g฀ ฀t฀h฀e฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀r฀e฀s฀e฀a฀r฀c฀h฀.฀ ฀T฀h e  ฀s t฀r฀a฀w  w i t i฀n฀ ฀w฀a฀l฀l฀s฀ 482 
฀a฀l฀s฀o฀ ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e฀d฀ ฀h฀i฀g฀h฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀a฀n฀d฀ ฀h฀i฀g฀h฀ ฀h฀u฀m฀i฀d฀i฀t฀y฀ ฀s฀i฀t฀u฀a฀t฀i฀o฀n฀s฀ ฀( o v฀e฀r฀ 3฀0ć  a n฀d฀ ฀o฀v฀e฀r฀ 483 
฀8฀5฀%฀ ฀R฀H฀)฀ ฀i฀n฀ ฀w฀h฀i฀c฀h฀ ฀s฀t฀r฀a฀w฀ ฀w฀o฀u฀l฀d฀ ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e฀ ฀s฀e฀r฀i฀o฀u฀s฀ ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀. ฀T฀h฀e  ฀p r i฀o฀d฀ o f฀ ฀t฀i m฀e฀ ฀i s฀ 484 
฀a฀r฀o฀u฀n฀d฀ ฀1฀.฀5฀ ฀m฀o฀n฀t฀h฀s฀ ฀a฀n฀d฀ ฀i฀t฀ ฀i฀s฀ ฀s฀h฀o฀w฀n฀ ฀i฀n฀ ฀r฀e฀d฀ ฀r฀e฀c฀t฀a฀n฀g฀l฀e฀ ฀i฀n฀ ฀F฀i฀g฀u฀r e 1฀5฀.฀ S฀u฀c h  l o n฀g฀ ฀p฀e฀r฀i฀o฀d฀ ฀o฀f  485 
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฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d฀ ฀a฀ ฀m฀o฀r฀e฀ ฀d฀u฀r฀a฀b฀l฀e฀ ฀t฀y฀p฀e฀ ฀o฀f฀ ฀s฀t฀r฀a฀w฀ ฀t฀h฀a฀n฀ ฀t฀h฀e฀ ฀r฀i฀c฀e฀ ฀s฀t฀r฀a฀w฀ e m฀p฀i฀r฀i c a l l฀y (฀1 ) .฀ ฀A฀s  ฀a฀ 575 
฀r฀e฀s฀u฀l฀t฀,฀ ฀t฀h฀e฀ ฀r฀i฀c฀e฀ ฀s฀t฀r฀a฀w฀ ฀w฀o฀u฀l฀d฀ ฀b฀e฀ ฀a฀b฀l฀e฀ ฀t฀o฀ ฀w฀i฀t฀h฀s฀t฀a฀n฀d฀ ฀t฀h฀e฀ ฀e฀n฀v฀ir o฀n฀m e฀n฀t฀ f o r  ฀s u p p฀o฀r฀t i n g  576 
฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀w฀h฀e฀a฀t฀ ฀s฀t฀r฀a฀w฀.฀  577 
 578 
x ฀T฀h฀i฀r฀d฀l฀y฀,฀ ฀t฀h฀e฀ ฀a฀d฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀i฀s฀o฀t฀h฀e฀r฀m฀a฀l฀ ฀m฀o฀d฀e฀l฀ ฀f฀o฀r฀ ฀p฀r฀e฀d฀i฀c฀t฀i฀n฀g฀ ฀t฀h฀e m฀o฀i s฀t u r e  c o n t฀e฀n฀t฀ 579 
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฀a฀s฀s฀u฀m฀e฀s฀ ฀a฀ ฀s฀t฀e฀a฀d฀y฀ ฀d฀i฀u฀r฀n฀a฀l฀ ฀v฀a฀r฀i฀a฀t฀i฀o฀n฀,฀ ฀w฀h฀e฀r฀e฀a฀s฀ ฀i฀n฀ ฀r฀e฀a฀l฀i฀t฀y฀ ฀d฀i฀u฀r฀n฀a฀l ฀v a฀r i a฀t i o฀n฀s  ฀a฀r e  580 
฀i฀r฀r฀e฀g฀u฀l฀a฀r฀ ฀a฀n฀d฀ ฀c฀a฀n฀ ฀v฀a฀r฀y฀ ฀q฀u฀i฀t฀e฀ ฀r฀a฀p฀i฀d฀l฀y฀.฀ ฀E฀x฀i฀s฀t฀i฀n฀g฀ ฀a฀d฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀i฀s฀o฀th e r m฀a฀l฀ ฀m฀o฀d e  i฀s  ฀b฀a e฀d฀ 581 
฀o฀n฀ ฀s฀a฀t฀u฀r฀a฀t฀e฀d฀ ฀a฀d฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀o฀f฀ ฀s฀t฀r฀a฀w฀ ฀w฀h฀i฀c฀h฀ ฀i฀s฀ ฀n฀o฀t฀ ฀b฀a฀s฀e฀d฀ ฀o฀n฀ ฀r฀a฀p฀i฀d฀ ฀r฀a฀n฀d฀o฀m฀ ฀d i฀u฀r฀n a l฀ 582 
฀v฀a฀r฀i฀a฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀r฀e฀l฀a฀t฀i฀v฀e฀ ฀h฀u฀m฀i฀d฀i฀t฀y฀ ฀a฀n฀d฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀t฀h฀e฀ ฀c฀r฀i฀t฀i฀c฀a฀l฀ ฀RH  f฀o฀r฀ ฀s฀t฀r฀a฀w  ฀d฀e g r a d a t i o n583 
฀i฀s฀ u n฀l฀i฀k฀e฀l฀y฀ ฀t฀o฀ ฀b฀e฀ ฀a฀c฀h฀i฀e฀v฀e฀d฀ ฀a฀s฀ ฀r฀a฀p฀i฀d฀l฀y฀ ฀a฀s฀ ฀t฀h฀e฀ ฀m฀o฀d฀e฀l฀ ฀w฀o฀u฀l฀d฀ ฀p฀r฀e฀d฀i c฀t  d u฀e฀ t o  t h฀e฀ n฀a฀t฀u฀r฀a l  584 
฀l฀a฀g฀ ฀i฀n฀ ฀a฀d฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀k฀i฀n฀e฀t฀i฀c฀s฀.฀ ฀F฀o฀r฀ ฀t฀h฀i฀s฀ ฀r฀e฀a฀s฀o฀n฀ ฀m฀o฀i฀s฀t฀u฀r฀e฀ ฀c฀o฀n฀t฀e฀nt  ฀l e v฀e฀l s  p r฀e฀d฀i฀c฀t฀e฀d฀ ฀a฀r e  585 
฀l฀i฀k฀e฀l฀y฀ ฀t฀o฀ ฀b฀e฀ ฀o฀v฀e฀r฀e฀s฀t฀i฀m฀a฀t฀e฀d฀ ฀i฀n฀ ฀r฀e฀a฀l฀i฀t฀y฀ ฀w฀h฀e฀n฀ ฀i฀t฀ ฀c฀o฀m฀e฀s฀ ฀t฀o฀ ฀t฀h฀e฀ ฀a฀n฀a฀l฀y฀s฀i s  ฀o฀f  ฀t฀h฀e฀ 586 
฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀s฀ ฀o฀f฀ ฀s฀t฀r฀a฀w฀ ฀i฀n฀ ฀t฀h฀e฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀a฀l฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀.฀  587 
 588 
฀T฀o฀ ฀v฀e฀r฀i฀f฀y฀ ฀t฀h฀e฀ ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀o฀f฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀b฀u฀i฀l฀d฀i฀n฀g s  i฀n  ฀n฀o r฀t฀h฀e r฀n C h฀i฀n฀a฀,฀ ฀f u r t฀h r  589 
฀r฀e฀s฀e฀a฀r฀c฀h฀ ฀w฀o฀u฀l฀d฀ ฀f฀o฀c฀u฀s฀ ฀o฀n฀ ฀p฀r฀e฀d฀i฀c฀t฀i฀o฀n฀ ฀o฀f฀ ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ ฀s฀i฀t฀u฀a฀t฀i฀o฀n฀ ฀f฀o฀r฀ r e  s t r a w฀ ฀a฀n฀d฀ ฀m฀o฀d฀i฀f฀i฀e฀d฀ 590 
฀a฀d฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀i฀s฀o฀t฀h฀e฀r฀m฀a฀l฀ ฀m฀o฀d฀e฀l฀ ฀o฀f฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀s฀e฀d฀ ฀o฀n฀ ฀r฀e฀a฀l฀ ฀l฀i฀f฀e฀ ฀s฀it u฀a฀t฀i฀o฀n฀s฀. 591 
 592 
8. &RQFOXVLRQ 593 
฀T฀h฀i฀s฀ ฀p฀a฀p฀e฀r฀ ฀p฀r฀e฀s฀e฀n฀t฀s฀ ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀ ฀o฀f฀ ฀a฀ ฀n฀o฀v฀e฀l฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ b฀u฀i l฀d i n g  i n  ฀n r t h e r n  C h฀i n฀a฀ a n d฀ 594 
฀a฀n฀a฀l฀y฀s฀i฀s฀ ฀o฀f฀ ฀i฀t฀s฀ ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀ ฀f฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀f฀o฀r฀ ฀a฀ ฀y฀e฀a฀r.  ฀T฀h฀e฀ ฀c n฀s฀t฀r u c t i฀o฀n฀ ฀i s฀ 595 
฀v฀a฀l฀i฀d฀a฀t฀e฀d฀ ฀b฀y฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀R฀H฀/฀T฀ ฀l฀e฀v฀e฀l฀s฀ ฀w฀i฀t฀h฀i฀n฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀w฀a฀l฀ls a n฀d  v i s u a l  c h฀e c k i g฀ o฀f฀ 596 
฀s฀t฀r฀a฀w฀ ฀s฀t฀a฀t฀u฀s฀ ฀a฀t฀ ฀t฀h฀e฀ ฀e฀n฀d฀ ฀o฀f฀ ฀t฀h฀e฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀p฀e฀r฀i฀o฀d฀.฀ ฀T฀h฀e฀ ฀c฀o฀n฀s฀tr฀u฀c t฀i฀o฀n฀ ฀i฀n฀v o l v฀e฀s฀ t h r฀e฀e฀ 597 
฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n฀s฀ ฀w฀h฀i฀c฀h฀ ฀a฀r฀e฀ ฀b฀a฀s฀e฀d฀ ฀o฀n฀ ฀t฀h฀e฀ ฀A฀D฀R฀A฀ ฀p฀r฀o฀j฀e฀c฀t฀ ฀i฀n฀ ฀t฀h฀e ฀s฀a m฀e฀ r e g i o n฀.฀ T h e  m฀o฀n฀i฀t฀o฀r฀i n g  598 
฀r฀e฀s฀e฀a฀r฀c฀h฀ ฀a฀c฀h฀i฀e฀v฀e฀d฀ ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g฀ ฀o฀f฀ ฀t฀h฀e฀ ฀h฀y฀g฀r฀o฀t฀h฀e฀r฀m฀a฀l฀ ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t w i t฀h i฀n฀ ฀s฀t฀r฀a w  b a l e s  599 
฀i฀n฀ ฀t฀h฀e฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀ ฀i฀n฀ ฀l฀o฀c฀a฀l฀ ฀a฀r฀e฀a฀.฀  600 
 601 
฀T฀h฀e฀y฀ ฀k฀e฀y฀ ฀c฀o฀n฀c฀l฀u฀s฀i฀o฀n฀s฀ ฀t฀h฀a฀t฀ ฀c฀a฀n฀ ฀b฀e฀ ฀d฀r฀a฀w฀n฀ ฀f฀r฀o฀m฀ ฀t฀h฀i฀s฀ ฀s฀t฀u฀d฀y฀ ฀a฀r฀e฀: 602 
 603 
x ฀D฀e฀t฀a฀i฀l฀i฀n฀g฀ ฀d฀e฀s฀i฀g฀n฀s฀ ฀u฀s฀e฀d฀ ฀i฀n฀ ฀t฀h฀i s ฀r฀e s e a r c h  ฀h฀a v e  b฀e฀e฀n฀ ฀s฀h฀o฀w฀n฀ ฀t฀o฀ ฀b฀e฀ ฀a฀p฀p฀r฀o฀p฀r฀i฀a฀t฀e฀ ฀f฀o฀r฀ 604 
฀t฀h฀e฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀b฀u฀i฀l฀d฀i฀n฀g฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀l฀o฀c฀a฀l฀ ฀c฀l฀i฀m฀a฀t฀i฀c฀ ฀a฀r฀e฀a฀.฀ ฀T฀h฀i฀s฀ ฀d฀e฀s฀i฀g฀n฀ ฀p฀r e s฀e n฀t e d  n฀o฀n e฀ 605 
฀o฀f฀ ฀t฀h฀e฀ ฀p฀r฀o฀b฀l฀e฀m฀s฀ ฀i฀d฀e฀n฀t฀i฀f฀i฀e฀d฀ ฀i฀n฀ ฀t฀h฀e฀ ฀A฀D฀R฀A฀ b u฀i฀l d i฀n g฀s฀.฀ T h฀e  s฀t฀r฀a w b฀a฀l e฀ w a฀l฀l฀s฀ ฀r฀e฀m฀a฀i฀n฀e฀d฀ 606 
฀g฀o฀o฀d฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀ ฀t฀h฀r o u฀g฀h฀o฀u฀t฀ ฀t฀h฀e฀ ฀p฀e฀r฀i฀o฀d฀ ฀o฀f฀ ฀t฀h฀e฀ ฀s฀t฀u฀d฀y฀.฀  607 
 608 
x ฀T฀h฀e฀ ฀e฀l฀e฀c฀t฀ro n i c฀ ฀R฀H฀/฀T฀ ฀s฀e฀n฀s฀o฀r฀s฀ ฀w฀e฀r฀e฀ ฀s฀h฀o฀w฀n฀ ฀t฀o฀ ฀b฀e฀ ฀p฀r฀o฀b฀l฀e฀m฀a฀t฀i฀c฀ ฀i฀n฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ 609 
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฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀ ฀a฀t฀ ฀t฀h฀e฀ ฀l฀o฀w฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀s฀ ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e฀d฀ ฀i฀n฀ ฀t฀h฀i฀s฀ ฀s฀t฀u฀d฀y฀.฀ ฀T h  m฀e฀c฀h฀a฀n i฀s฀m฀s฀ 610 
฀e฀m฀p฀l฀o฀y฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀s฀e฀n฀s฀o฀r฀s฀ ฀d฀o฀ ฀n฀o฀t฀ ฀a฀p฀p฀e฀a฀r฀ ฀t฀o฀ ฀b฀e฀ ฀a฀p฀p฀r฀o฀p฀r฀i฀a฀t฀e฀ ฀f฀o฀r฀ ฀t h e฀ p r o฀v฀i s i฀o฀n  o f  611 
฀a฀c฀c฀u฀r฀a฀t฀e฀ ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g฀ ฀d฀a฀t฀a฀ ฀i฀n฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀ ฀b฀e฀l฀o฀w฀ ฀0฀o฀C฀ a฀n฀d฀ ฀w฀i฀t฀h฀ ฀h฀i฀g฀h฀ ฀h฀u฀m i฀d i฀t฀y฀ ฀l฀e v฀e฀l฀s.  612 
฀T฀h฀e฀ ฀u฀s฀e฀ ฀o฀f฀ ฀w฀o฀o฀d฀ ฀s฀t฀i฀c฀k฀ ฀s฀e฀n฀s฀o฀r฀s฀ ฀m฀i฀g฀h฀t฀ ฀p฀r฀o฀v฀i฀d฀e฀ ฀m฀o฀r฀e฀ ฀r฀e฀l฀i฀a฀b฀l฀e฀ ฀d฀a฀t฀a฀ i฀n฀ ฀s฀u฀c฀h฀ 613 
฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀. 614 
 615 
x ฀S฀t฀r฀a฀w฀ ฀i฀s฀ ฀r฀e฀s฀i฀l฀i฀e฀n฀t฀ ฀a฀t฀ ฀l฀o฀w฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀s฀ ฀b฀u฀t฀ ฀c฀a฀r฀e฀ ฀n฀e฀e฀d฀s฀ ฀t฀o฀ ฀b฀e฀ ฀t฀ak e n฀ ฀i฀n฀ ฀p฀e฀r i฀o฀d฀s฀ 616 
฀w฀h฀e฀r฀e฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀f฀l฀u฀c฀t฀u฀a฀t฀e฀s฀ ฀a฀r฀o฀u฀n฀d฀ ฀f฀r฀e฀e฀z฀i฀n฀g฀ ฀p฀o฀i฀n฀t฀.฀ ฀T฀h฀e฀r฀e฀ ฀i฀s฀ ฀a฀ ฀h i฀g฀h฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ 617 
฀f฀o฀r฀ ฀c฀o฀n฀d฀e฀n฀s฀a฀t฀i฀o฀n฀ ฀w฀i฀t฀h฀i฀n฀ ฀t฀h฀e฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀w฀a฀l฀l฀s฀ ฀d฀u฀r฀i฀n฀g฀ ฀t฀h฀e฀i฀r฀ ฀f฀i฀rs฀t  y e a฀r฀ o f  ฀u฀s h i t  618 
฀t฀h฀e฀y฀ ฀a฀r฀e฀ ฀s฀t฀i฀l฀l฀ ฀d฀r฀y฀i฀n฀g฀ ฀o฀u฀t.619 
 620 
x ฀T฀h฀e฀r฀e฀ ฀i฀s฀ ฀a฀ ฀l฀o฀w฀ ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀f฀o฀r฀ ฀r฀i฀c฀e฀ ฀s฀t฀r฀a฀w฀ ฀b฀a฀l฀e฀ ฀c฀o฀n s฀t r u c t฀i฀o฀n฀ ฀i฀n฀ t฀h e  621 
฀c฀l฀i฀m฀a฀t฀e฀ ฀o฀f฀ ฀n฀o฀r฀t฀h฀e฀r฀n฀ ฀C฀h฀i฀n฀a฀.฀ ฀T฀h฀e฀ ฀s฀t฀r฀a฀w฀ ฀w฀a฀s฀ ฀f฀o฀u฀n฀d฀ ฀t฀o฀ ฀b฀e฀ ฀i฀n฀ g o฀o฀d฀ ฀c฀o฀n฀d฀i฀t i o฀n฀ w฀i t฀h฀i฀n  622 
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